The present study focused on distribution pattern of persistent organochlorine and organophosphorus pesticides residues found in water, sediments and fish tissues from the Kali River. The total 10 pesticides were observed viz., monochrotophos, parathione, phorete, malathion, α-BHC, β-BHC, γ-BHC, δ-BHC, endrine and endosulfon using gas chromatography electron capture detector technique. The concentrations of dominant pesticides were recorded as endosulfon (15.21 ng/L) and γ-BHC (15.54 ng/L) in water samples and γ-BHC (21.23 µg/kg) and parathion (19.14 µg/kg) in sediment samples and malathion (22.72 µg/kg) in liver of H. fossilis and monocrotophos (9.15 µg/g) in liver of Puntius ticto respectively in Kali river. High concentration of all selected pesticides dominant specially (malathion, phorate, monocrotophose, endrin and BHC) observed in all selected component riverin media are an indication of the current illegal use of banned pesticides for agricultural activities in the bank of river. The concentration exceeds to desirable limits indicators that there is a potential cancer risk for the local residents with life time consumption of pesticide contaminated fishes. The biomagnifications pattern of pesticides in Kali River is a major concern with present food web of river ecosystem and ultimately will be caused health hazards in dependent human community of catchment basin of River Kali in western U.P. India.
INTRODUCTION
The term pesticides are used to cover a range of chemicals that kill organisms that humans consider undesirable. Pesticides include the more specific categories of insecticides, herbicides, rodenticides, and fungicides. The pesticides accumulated in the environment through biogeochemical processes (Barbash, *Corresponding author. E-mail: pk.maurya86@gmail.com. . The aquatic environment also serve as major repositories for OCPs and other persistent pollutants released into the aquatic environment (Doong, 2002; Nhan et al., 1998) . Since sediments provide good habitats for many small aquatic organisms, pesticide residues deposited on their surfaces will continue to be biologically available to trophic level to humans and wildlife that relies on the contaminated biota as food sources (Chapman Solomon and Weinstein, 2002) . Therefore, it is important for this study to continue monitoring OCP residues in sediments, mussels, and river water. Sediments and mussels were used in the present study because they accumulated several pollutants substances at concentrations several orders of magnitude above those in water.
The usage of organochlorine pesticides (OCPs) and organophosphorus pesticides (OPPs) has been considered with concern. Organochlorine and organophosphorus compounds have been extensively used for controlling agricultural pests and vector control purposes. In spite of large-scale deposition from agricultural sprays and runoffs the information on pesticides in the whole river systems is scarcely available (UNEP, 2003) .
Fish are suitable indicators for environmental pollution monitoring because they concentrate pollution in their tissue directly from water and also through their diet (Malik and Maurya, 2014) . Fish are available source of high grade protein and they occupy an important position in the socio-economic condition of the study site. India ranks second in the world in inland fish production.
Different tissues selected in the present study included muscle, liver, gills were dissected for studying on tissue distribution of OCPs to OPPs further illustrate potential bioaccumulation routes in Heteropneustes fossilis and Puntius ticto. Furthermore, OCP residues in the present study were compared with the already reported literatures to elucidate the pollution status in water, sediment and fish tissues from Kali River.
Fish can accumulate contaminants that they ingest with their food or bioconcentrate chemicals directly from water via diffusion across the gill and skin (Kalyoncu et al., 2009; Gobas et al., 1999) . About 50% insecticides in India belong to the chemical group organophosphate. The use of organochlorine insecticides has been restricted by most of the countries for their long term persistence in the environment, their illegal use in agriculture in not uncommon and many countries still using these chemicals in public health programme (FAO/WHO 1978) . Consequently the toxic residue of pesticide occurring on food commodities and drinking water have created hue and cry among the environmentalists due to their possible health hazards through bioaccumulation. Pesticides chemicals are introduced into water system from agricultural runoff sewage treatment plant, industrial effluent (Honnen et al., 2001; Scott et al., 1999) .
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MATERIALS AND METHODS
Sampling strategy
River Kali is the smallest river that flows in Western Uttar Pradesh (India); is a small perennial river having a basin area of about 150 km 2 , and lies between latitude 29°230' to 29°21' N and longitude 77°43' to 77°39' E in the Muzaffarnagar district. The water and sediment samples were collected seasonally during summer, winter and monsoon year 2014. The sampling zones located along Saharanpur to Muzaffarnagar. Study area was divided into four zones upstream zone A-(Nangal to Rohana), middle stream Zone B-(Muzaffarnagar to Sujaru), Downstream Zone C-(Moansoorpur to Mandawali) and Zone D-(Kuttubpur village) is the meeting zone of river Kali and Hindon shown in Figure 1 . The selection of zones based on the origin of industrial and municipal drain towards the river. The upstream was purely rural and agricultural area where receive rural sewage waste water and no major anthropological activity was seen. Mid-stream zone was the urban and industrial area of Muzaffarnagar district where receive a huge effluent of municipal, industrial and urban wastewater. Down-stream zone is located in urban and peri-urban areas to obsolete dumping zone of pesticide west. Mansoorpur industrial area also located in the catchment area of midstream and down-stream. The last zone of study is the meeting zone of Kali and Hindon River both rivers are highly polluted but Hindan is highly polluted in compare than Kali river. The criteria for zone selection were based upon the anthropogenic activities across the study area, varying in habitat presence or absence of solid and pesticides dumping sites.
Water sampling
Water samples (n= 20) were collected from all selected four zone during summer, winter, monsoon. Each samples were the composite of five sub samples, collected from a depth of 1 to 2 m below the top surface of water, 2 L pre-cleaned (washed with acetone) sampling bottles. After collection samples were placed in ice containing cooler and transferred immediately to the analytical laboratory at laboratory water samples was filtered with Whatman filter paper for remove debris and other small particles and finally stored in -8C until further analyses.
Sediment sampling
Composite sediment samples (n = 20) were collated combined 4 to 5 subsamples from the bottom of river from each zone by Ekman grape sampler. Samples were stored polythene bags, labelled and transported to the laboratory Samples were freeze dried, sieved with 2 mm sieve and transported to the lab until further analysis.
Fish sampling and tissue collection
Fish H. fossilis and P. ticto sample collected seasonally using fishing net with the help of local fishermen from the Muzaffarnagar city which located in the west part of Uttar Pradesh. Significant of the fish selection H. fossilis was bottom feeder and P. ticto is surface feeder.
The fish was measured H. fossilis length 27 to 32 cm and weight 340 to 480 g, P. ticto length 8 to 11 cm and weight 30 to 56 g were picked out and tagged in polyethylene bags and then placed on ice and later frozen until they were processed for the following analysis. Fishes were thawed individually and dissected carefully to obtain muscles, gills, livers each part was washed with physiological contaminated water, blood and debris. Tissues from the same fish species were pooled together and were separately packed in 
Extraction of water samples
Water samples were extracted through liquid-liquid extraction in separating funnel. 1 L of filtered water was mixed with 50 ml of nhexane and 25 ml of DCM to the separatory funnel and shacked vigorously for 2 to 4 min and allowed to settle down for 10 min to get two layers. Lower transparent layer of organic solvent containing pollutants was collected on anhydrous Na2SO4, this process reputed three times. The extract was concentrated via rotary evaporator and the solvent phase was changed from DCM to hexane.
Extraction of sediment samples
About 20 g of sediments was Soxhlet-extracted for 24 h with dichloromethane (DCM). A mixture of dechlorobiphenyl (PCB 209) and 2,4,5,6-tetrachloro-m-xylene (TCmX) was added as surrogate standard in each samples to extraction. The activated copper granules were added in the collection flask for the removal of elemental sulfue. The extract was concentrated and the solvent phase was changed from DCM to hexane through rotary evaporator.
5.0±0.05 g of the freeze-dried sediment sample (200 BSS mesh size) was soxhlet extraction with 50 ml of hexane for 6 h. collected and di-moisturised the extracts. Drying-de-moisturing prepared anhydrous sodium sulphate (granular) filter column by putting about 10 g of anhydrous sodium sulphate (Na2SO4) in a glass column with glass-wool pad (per-washed with acetone and hexane) in bottom to retain sodium sulphate. Passed the extract quickly through the column and washed the column 2 to 3 time with 3 to 4 ml of hexane, collected the filtered and dried the extracts the concentrated volume to 1 ml with hexane.
Extraction of fish samples
About 5 g of selected fish tissues was grounded with homogenizer was Soxhlet-extracted for 24 h with dichloromethane (DCM). A mixture of dechlorobyphenyl (PCB 209) was added surrogate standard in each samples prior to extraction. The extract was concentrated through the rotary evaporator and the solvent phase was changed from DCM to hexane through rotary evaporator.
Clean-up procedure
Analytical cleanup procedures are also important for removing interfering substances and they involved for good flow of instrument. Sediment samples were washed with H2SO4 prior to column cleanup. For column cleanup silica alumina column was used. Silica gel, anhydrous Na2SO4 and alumina were soxcelet extracted with DCM for 48 h and finally backed at 450°C for 6 h before using. The volume of samples fraction was reduced to 0.2 ml under the gentle nitrogen (high purified) stream after adding 30 ml of isooctane as solvent keeper. Temperature of injector was 250°C initially temperature raised up to 290°C at the rate of 4°C min -1 and 
Quality control and quality assurance
Quality control procedure was strictly followed for the all samples to ensure the quality of results. Calibration standard were used daily for instrument calibration. All the chemicals used during the experimentation were Merck. The solvent blanks were analyzed by the similar methodology, adopted for original samples. Glassware was double washed with distilled water and backed at 450°C for more than 6 h. Detection limits were estimated as three time the standard deviation of the blank. Surrogate recoveries in all samples.
RESULTS
Pesticides in water and sediment
The pesticides residue level of organochlorine and organophospha in water and sediments samples were detected four zones. The total monocrotophos concentration in river water was found 1.08 to 3.12 ng/L in summer, 0.26 to 2.00 ng/L in monsoon and 0.25 to 0.54 ng/L in winter season Shown in The concentration of organochlorine pesticides in water and sediment were observed, 1.28 to 3.69 ng/L α-BHC in river water and 1.34 to 4.80 µg/kg in river sediment from summer season, where β-BHC was not found in summer and winter in sediment from zone A and zone B. The δ-BHC were not found in water but 0.21 µg/kg in sediments was indicated in summer season from zone C. Maximum concentration of endrin in water was observed 5.93 ng/L from zone D. In sediment was found 0.49 µg/kg and endosulfon 15.19 ng/L in river water from zone D and 2.29 µg/kg from zone D. The endosulfon was completely absent in summer season from zone A and zone D shown in Table  1 . Figure 2 to 4.
Pesticides in P. ticto
OCPs residues in different tissue of P. ticto are listed in Figures 5 to 7 . The organophosphorus pesticides concentration in P. ticto ranging from monochrotophos 1.51 to 8.21 µg/kg, parathion 1.44 to 5.41 µg/kg, phorate 1.24 to 4.06 µg/kg, malathion 2.21 to 9.15 µg/kg in all organs and all season shown in Table 5 . The liver and gills is the most dominant organs they indicates that highest concentration of monochrotophos were observed 8.21 µg/kg in liver from summer season and lowest concentration in muscles 1.51 µg/kg in winter season, Parathion was not detected in gills in summer season and muscles in monsoon season, other organs indicated that high concentration in liver 6.57 µg/kg in monsoon season and µg/kg in summer. The gills was represented the concentration of phorate was found to be 3.21 µg/kg in summer, 4.06 µg/kg in winter and lowest concentration were observed as 1.24 µg/kg in muscle in winter season. The most dominant organphosphorus residue like malathion (9.15 µg/kg) was found in liver from summer season and lowest (2.21 µg/kg) concentration indicates that muscles in winter season. All the organophosphorus pesticide was dominantly presented compare to that of organochlorine pesticides in all seasons shown in Figures 5 to 7 .
DISCUSSION
The river Kali is effected by various anthropogenic activities, including significant chemical input and uncontrolled wastewater and industrial discharges. The summer season was dominant season of the accumulation indicating pesticides concentration. The organophosphorus pesticides were recorded as follows; monochrotophos (3.12 ng/L), parathion (3.13 ng/L), phoret (7.38 ng/L), malathion (2.08 ng/L) and organochlorine pesticides like, α-BHC (3.69 ng/L), endrin (5.93 ng/L) and endosulfon (15.19 ng/L) where β-BHC and δ-BHC were not found (Table 1) .
Most of the farmers in the study area are not aware of the health hazards caused by the above pesticides and also the consequences of their improper handling. The farmers as a precautionary measure use cloth masks made of cotton. This, in fact increases the absorption rate of pesticides (Kishi et al., 1995) . To reduce the nauseating feeling, the practice of chewing or smoking while spraying is also hazardous to health. Combining more than one pesticide together should ideally be discouraged. This could be dangerous, because mixing of pesticides can alter their chemical properties, thereby increasing its detrimental effects on health, besides synergic effect on the ambient environment. Salameh et al. (2004) has already mentioned that the combined use of hazardous pesticides and the absence of appropriate precautions are detrimental to the farmers' health. The continuation of pesticide spraying and other farming activities concurrently in the field can lead to direct exposure to pesticides as they may still be dispensed in air (Antonella et al., 2002) . During the study, it was observed that the basin area of Kali river reach agricultural and industrial area and their regularly discharges, while pesticides are being sprayed on crop and industries continues make new product. The Kali river sediment was indicated that the dominant pesticides parathion, phorate, γ-BHC, endosulfon was dominant pesticides in all season. This concentration exposure to pesticides could cause a variety of reproductive health problems of the reproductive age group in fishes. This aspect of fishes being prone to various ways of exposure to pesticides has been highlighted in the study done among the cotton agriculture crops near bank of study area of Kali River. Several studies have shown that minute concentrations of pesticides, especially organochlorines, are toxic to biological organisms and they threaten ecosystem integrity due to their stable structure and lipophilic character. They also tend to bioconcentrate, bioaccumulate and biomagnify and are transferred to higher trophic levels through several food chains, leading to vertebrate and non-vertebrate toxicity in non-target organism and even humans (Nowell et al., 1999; ., 2005; Zhou et al., 2006; Ize-Iyamu et al., 2007; Ogunfowokan et al., 2012; Masia et al., 2013) .
Fishes are often at the frontline of manifesting toxicological effects when exposed to pesticides in aquatic ecosystems (Mahboob et al., 2015) , hence are suitable bioindicators of environmental pollution. In this study, H. fossilis and P. ticto were selected because they are major aquatic resources of the Kali River and they are also important elements in the diet of the fishing population residing around the Kali River. The selected fish species is most abundant species in Kali River and it is more consumption for protein and food (Maurya and Malik, 2016; Olaifa and Ayodele, 2004) . The concentration of pesticides indicated that the highly toxic and may pose hazard and increase accumulation tendency of pesticides and heavy metals in fish tissue indicates that the constant monitoring of this reverie system is needed before the level cross its threshold and become toxic to fish including to human . The present study revealed that fish H. fossilis organs was indicated that arganophosphorus pesticides was dominant pesticides compare than organochlorine and fish H. fossilis liver was dominant organ for the accumulation of all pesticides and same think in P. ticto Shown in Tables 4 and 5 and Figure 2 to 7. However, there is a growing concern that the consumption of pesticide-contaminated fish could affect human health (Arrebola et al., 2012) . Therefore, the presence of pesticides in edible fish tissues is an effective environmental pollution-monitoring tool and serves to evaluate the potential effects on human health (Mahboob et al., 2015) .
Conclusion
The data indicated that both pesticides level of Kali River is due to influx from its different dumping sources. These dumping sources carry a huge industrial, agricultural and 
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Muscle domestic wastes substance and transport them into the main Kali river water unfortunately before the fall of these tributaries into the Kali River. On the treatment for the removal of breakdown of these contaminant is done. Currently a constant monitoring programme needs to be initiated to mitigate the present situation. The higher values of pesticides compound in aquatic biota indicate that orgaophosphorus compound probably accumulate through bioconcentration from water, sediment and fish tissues and biomagnifications by consumption of contaminant food. This also suggested that endrin, BHC, endosulfon, phorate have optimal bioaccumulation or food web accumulation. The accumulation ability of fish was very high to sediment and water, need for regular monitoring for exceeding threshold limits.
